w^s#f ... 



[0004] ^Jx.fi\ #l^:ti^2ic:fi, S*tia._h(:-TiNSl, ^cDJiizi-TiAlNBI, Mt-^ 

m%mcmU^%^fi^. ®]6^^£^^|J;>]PX^!f5is T/^$-^®ja:T^^?F0^$;^2)'^^°- 
mmmm^ti'r^\±m(D\^±%:m^x^^?>o 



oSPS tXHHcSS MAIL 
EV 636 851 788 US 
DEC 12 2005 



m^xmi -Mm ^^7- 31017 4^^jkm 

.4#l^35:i^2 : 2000 - 326 108-^<2^^ . 

[0006] [21 1 fi. ^^ij x^(7) A5yi^/^^3fe§i55^(z>itit*^-i-i^®M5^^^^ mm. & 
w 1 0 jo V ^r ^ ^ . [g 1 {c^i- i;i jitf ffi 1 1 i:i-< V 12 

ff^^<7?3g3fet-tsSSfll20^?f^^r5i.il(fffillWflii?a^ 

[0007] m2A'-M.mmj:M(Dwmm<Dmm(Dmn^^^i-mmm^mx%^o 

cfc^i-SWiotda^Lfc^, lll2C(d^-t-J;5t^S*;f io;O^^m^tT'^j;^>^feS02Ot 

[0008] L-^^L. :$^mm^hffiwmjiM(Dmnvim'k$^mKm^i'fc.i^^^±^ 
; muio(Dj]^^i^^i^ffmi^^j:<^£-oxmtio-Ammi^^ ^ 

Mmmm^m^x\^^xi,. mnmmi^mmmtii^th^:^tx\.i::Mcm-^(Dmi^^^ 

|pj±«ffl»tT:foSi:%x.6ix6o ElSfi^ ^^'JX ^.^^^-/^"^-^-(JD^tB^^i- 
[0009] ti^oT , i^it^]P X^K7-rAPX/^<b^ <tv ^ofci^ig/cC^^lc^^ffl ^ixS^idX 
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[0010] ^^x\ :^mm(D± s mt. mm^tm. mmm^i^mMtm^:^m^(Dmi^ 
[0011] ^mm(Di-o(Dmm}^i^n.i-£. m^^±f>^wmf^t:M:^^^mwummj:Mx-h<^ 

■■ • ' ■ " ■ ; ' ' ' ■ 

(hmax-hO/hmax/i^O. 2!^±0. ■ 

(b) mV:M<Dm:}¥f)'^0. 5fiTn£l±15nmSX~f 

(c) i-y-r>xV7"— i/3>'&{Cj;Slj|$;6520GPaiJiJi80GPalilTo 

[0012] $f^L<tt. mnmi-x. tu au sicT^^^bi^, uMitm. mitm. m^mitm^ 

[0013] ^?l;L<{i. SMKHft. (Ti Al Si ) (O^x^O. y. OSy^O; 2)9M{t:#i> 

1— X— y X y 

[0014] ttJ-^L<a. ^— 7C*(-fi. B, Mg. Ca, V, Cr. Zn, Zr^i^^'^^^l^^^e^il^^tLS 
[0015] .$7-*L<«. SJlKS^i. (Al Cr V Si .) (0^a-^:0.-4, O^b^O. 4, O^c^ 

1— a— b — c a b c 

0. 2\ a+b=?^o. o<a+b+c< 1)0)^^!^). mMt!^^ Mmit^^_^Mmtm^^ 
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X. m^'^mm^-t. TKomtm. cxcomt^. ti. R^cr(D\^-:ffht^-h^hmi^^f\^ 

So . 

[0017] iii-t\^<^-l^^mm<DmW-ifiO. 005tiTTiU±Q. SiiiaUy'^^^.. . 
[0018] $f*L<{t. SWfi. wcmmm^^. l^-^^'h. Si^^fla?. -ir^S:^/^^:^. :i::^H% 

y^^^i^Ymmw. m^t^-^mm^i^. Rx:^mitT/u^:^^M. 

[0020] ^f^L<«. iSaBi{:i. #)S6^^»^£^cJ;^9M^i^TV^5)/ 

[0021] ^7-^U(i. ii^SWS*?fe/65T-^^^;^-V7V-x^>-:5'^-i£, X(i-^^^^^hD>'X 

. [0022] J^±l5i0^LfcJ;5t-2|s:|g0^^®M^N'JXA)::J;n{4\ mm^^mmnm^^fh 
[0023] [[21l]^^iJX:i:CDAM6^^^^3fe^^O#fJt^^i-KlrBm^llX'fcSo 

fjm^^x\/^^m'^<D^m^M^7r^-ro 

m2cmm'T.^<Dmm:<Dmn(omn^7r^irmmm:^mx^-:>x. mmm^mn 



[0024] sw^^i^ttsissiioffl^. mm. mm^m-M-r^^ti^M^x. 

[0025] wtb.^mmit. mu±i^^mm^M:^^m^^mwi:r.Mx.hf?x.. :L(Dwm 

. tti-rSc ■ . • ■'■ • • 

(hmax-hf)/hmax;ei^O. 2i^i±0. 7ei.T 

(b) mKB(DmiW-:^'^0. 5Mmi^Jl±15AiniJiAT 

(c) ■i-y^^'T'Vx— ^>3:/i£t^J;5fi5g$/5^i20GPaii>L±80GPaJ:;AT 

[0026] gl^iJX erO^^co^S^mSfcfi, ^3fe. i^a(lK<^iiif:5^tS^4. K5=-2/t:°>- 

io^-nm^MLx.^mmyb'-h^umm^^-^^Mir:^:it^^x^^n^^^ 
^o'i::ix\^mmxi-x.mKmi^is\^^x.m^.mi±mm&&M^-t^o^\^x. 
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■i?g$^hmax, ^m^^Wik<DWl^j2^^m^(!±mm^)^hit-r^t^. (hmax-hf) 
$t*it(D— ®-efo'9(rh^-l'5i<D':^:^H ^47# mS-i- (2002) 177— 183-<-- 

14f¥ffi^5i*ISM20(Z)^(Dt,(DT'/^<; ^SI^20(^TJ-fo6Sft 

v^/co M)]i20T(DSt4-lOcD.^^SrStt'^^v^j:5tC^Sfll20<D^O?l»J^^tT 

i^Tv^5„ ^ij^fj:. wmi^20(Dmm^iu mt-r^t. EE^soojf uiA^t^^fi. 10 
[0029] i2i5{4. -rj-(i^r>^-iy=i>^m^m^\ i±^^mmmmmi^ii^.\^^o2,A.fim(DW 



(hmax-^hf) /'hmax^^^'^?)o 

[0030] ±fe#i4[ii«4«. iz^nn\twi^^muMf\^t^^(DKmi^^^^^ 
14. Mi^yi:.'>^^'iicD\^±i^^wj:Wi^\Bimmt]^xrm^o-.2^^^ 

[0031] ^fc. ±ia<7)J;5t'#1-4|Him*{i, ?Jlit{3:ti^^$tL5fcii6. »»«t4tiit^5/fc:V 
, 25GPaiJA_h60GPaJiJlT. =t<9$f *L<{i25GPa£i_h50GPa»T. Mi^l^f ^L.<(i 

25GPa£ijb40GPaiijiT-efoSo mmmm^j^t'<Dm'oMif<^^^^^^'J^^'^^^^o 
urn. :ff^mti.y<4T^m}E^it''^m\^-^'^^:::tx\.mmi-^^ttH^^^, m^. 

.50GPaJJ>L±(Di«?j!itii-?)l^ft. #^J;t}4\ S1S(^^MTxmiE^tA&5fect'9lii«<i-^ 
. M:i^ma-t^ -250 450V\^-r?)^ttmMXh^o ^(Dj^^KmW.(Dy<4T^ 
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[0032] 2|5;^P^^::joV^T-^y-r:^7=V7^-v'3V&^-J;?)5J!$^^«.1^SI«(^T^- 

[0033] m.'Km<DmW\t.. O. S n m^Js±\5 fi rnSXTt-t^oM^t^b: 5 m*^T-«. It 

[0034] ±mm^^^-t^mnma. mm^^m4a. 5a. 6am^m. :&xj^B. au si^^tb^^^ 

m-^^hm^^ti^m&s±(Dm~%m(Dmms mmim. mmwi^rn. mmmitm 

[0035] ^T-^LV^lIKSiLT^. H— ^l^iLT. Ti, AK SicD>/£<ir^ilS^'^ 

tl^fll/jS^if ip-^, Ti, Al. Si(Dmtm. Ti. AU Si<D;^^'fb:it^. Ti. AU Si 

t:i$f^L<^4. (Ti Al Si ) (O^x^O. 7^ O^yS.O. 2)<Dm.^t^. ^ 

1— X— y X y ■ . • . ' 

[0036] ±15 (Ti Al Si )(Dit'B-^i^i6\,^X . Ti. Al. Si(D{p:^j:<ti,lW-i. ^J^KSf^ 



9 

, Ai. si(D^mm(m-^it) i-x-y. x. ya. 

[0038] _htaTi. AK Si(75/>V£<it3lfl?r^mii'a-^l^. ^IdTi^-a 

u\ ^^h<D^m^^t^:Ltx\ mL\^^^iJ=-:^-^i-it>t^^x\^^f£^^-i^.^^m^& 

m%t-r^:it:d^x^?>.t.fc.:Lfhh(D^m't^t^:Lti-x.mi\'^(^mmM^\:'i^^^ 
xmf^^h.^^Kh(D7tmmk<\^w^A\(omit!^^m^<t-r^i'^m^^i^x^^^,^. 

[0039] ^<^^•t!l(D$f^UV^^j^W®<^bT{i. (Al Cr V Si XO^a^O. 4, O^b^O. 

1— a — b— c a b c 
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m-h. l-a-b-c(^fEia«. 0. 50£J<±0. 75SXT^m^\^^\Mi^t^%\^<i'Si^0. 

0. 25!^±0. 50*tt(25m^%J£i_h50J^.^%*M) . #t-0. 34^AJbO. 45iJJlT(3 
0J!f;-7-%J^;l±45ll^%i^T);«'^$f^LV\ /£^b\ ±t£^m(D?^;t^l-a-b-c. a 
. b. ctiV^-rtLtj. I^.^it^*L-Ci5i9, H— 5c^(rO^-^, Al; Cr. V, SiCOEgo 

[0040] ^fc. rcosiw^ti. Amm^CTRxfV(D{i^ti:<tii—:b^^t?.o CrR-ryv(D^pf^ 
:^ H^B T'fc2.CrN4'VN<Z)*&^^^#:fi , 4 . i4 A x-hY). JiiaS:;^ ©AIN 
t^-a^itis O^a^O. 4, O^b^O. 4aB.U a+b^0)i:-r?)r<t;6S$f ^LV\ a& 
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^L<. O^aSO. 4. 0<b^0. 4, 0<a+b^O. 4ii-5wi:;0Sj;i9$f^UV\ 

[0041] t/c. si^-^^^i^rfcm^. m(Dwmmm^2oo--5oonmum(oit^'^m.m^ib. 
[0042] ±fsfiMWS<b£$t^<^)i^^m4^iBi±-rsfci?)(;i,MSMt'«. mu^mt 

m(Dmmi-i. O. OOSMmtJ^JiO. 5jummT:e)S$f^LV\ 0. 005 mJl^vSg ® 

[0043] m^. pvurnxf^mi^fcm^. mu^(D^:^:^A^:^^^/i^^izj:^x. Ti, crf* 
^mi^mmj:Vimtf£<o.}S,m^^mi^xm-t^iS:Xjo^mm'=f'^^i^^^ 

oT. Ti^tcitcr^^^f£i^^mmcofj:\^^m-B-i<^it^x. mum^m:^'mm^hm 
ffiti^^t^mmi-^^tfs^x^^(Dx\mmjiM.(DMmm^:i^^\^ mm^^ 

mmir=i>:itfj^X'^^o 
[0044] ^fc. Ti, Cr?r-a t$"=f feie«. ^J!KmBig^^it-<T^Mi^J&s^SV^fca^)/^^y 

ti^x^^o 

T^3J;V\ Mci^ti^^a-Xs TiC. TiCN. TiSiCN. TiAlCN;i»S^tf bixSo mi^^^?^:^=- 
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[0047] ^L.x.±u^^(Dm'm'^m.^^-t^wwm^mj^'r^fcm^.mwm^(Di(^ 
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[0049] wcmmm^^i^. mit^>i^^:^T'^(wc)^±}^^t-r?,mMmt. =iy</uh(co 

/J^a*tLTV^?)ti(D-C■tJ;V^ mMi^tL-Xi-X, -^llX-ti*. (Ta, Nb)C, VC, Cr C . N 

2 2 

[0050] ^s/biL-C{±. Mxf^, JSM#^4a, 5a, 6a^(7)M^:^M7c*^^?33i{±*;n-6 

[0051] MM^mtVXit. m^i-£^. JIStE-^SKH2; SKH5. SKHlO/^if OW^fSilS 

m. SKH9, SKH52, SKH56fj:t^(DMomMlMS^mti:t^7i^mifhri^o 
[0052] -t7^;^i^X{4, ^y^{4\ m<t^^m.. mt^-^m. M^tT/l^^^pJ^MtT/\^^^ 

[0053] cBNtB^#:i:LTf4. cBN^30#:^%iii Ji^tftO/jS^tf 

[0054] ( 1 ) cBN^3oi$im%&^±8oi^m%^r^^.mm^'^'^utmm^mt^ 

[0055] _bfecBN^lE?i^f*^3:*5^^TcBN|i^tt. «^iJ$t^L--CJ;<ffl v^c^i^5S*i:<Z)^i^ot4 

^(o^WM'trnM-t^^-^^-t. mmfi^^^^-r^t^^xh^, cbn^^4^8o#:«% 
^jsTt-t^coi,^. somt%t:m^^m^. if^^^^^i)V\^xcBum.^w\±<D'^'B-t^ 
mm\^fj:K).cBnm^w<D^^m-bM'&'r-r^^M^^^t^hxh^. 
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[0056] (2) cBN^80i^m%£X±90i^m%^T^^. cBNm:^m±i'^'^'B-l^Xi6<0. B. 

[0057] :i(DcBNm^^mt. niimi¥m^^-r?>Ai:^tico^^m't?>'^m. m^i-i-^mm 

trnTi^M^'^hcDO)^ cBNm.^m±7;)mmd:'W^mm^Mi&Cx\^^^tcib\ mxm 

(Di-i^ 8op^m%^mtts:ht. cBNm^m±(Dm-^i^x^'wmmm^mm-r^:it 

i()mti.<ti:^-^^hxh^. cBN^^m't9oi^m%^Tt-r^(Dn^ 9ow^m%^mx. 
\^t. mmifm^m-r^±mi^'^m'^^&Lx. *^^§B^^^-r?)fci6. cbn*^ 

'if^,i$.(D^^mtH&Tiri>t^hx$^^o • ■ / 

(1) y-c^^>}^'^5os8wm%^?^. nm^mm^M: wcRu^^-^m^^n 

it¥^:^^h^j:^m^^hmiR^n^imi^J±t.WCt^^ts^i^(DXh^o 
CotTiCtWCt^^t^h(DXh^, ■ ' ' . 

[0059] Mit'tr^mmt^i^tLxi-x. mt^-(m^9oi$im%iit^±^tyh(Dt^mfhMo # 
A, mit^^yhvyj^. mit-7y^-^>':pj^. ^-fbi^/w^^-^^A, mity^^-^^j^s ^±m 



' [0062] ji^T. ^mM^mmmi^xmmi'iwim-r^y!)^ :^mMi-i^^i::m^^M^t$: 
[0063] mmmi) 

(1) ■f-^^Vl/cDf'^i^ 

[0064] 7x\^^ ^mmi^^(D^mmmm.xh^^^m^-^~'yh^Mm\^x. Rv^KmiJ:^ 

iiU|-l~29, 51. 52T'«. £WM650°C. SJ^^;^fx'«iE2. OPa; SM^-<-rT:5^^/]E^ 
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- 200W i^mWLfci^^, I^Jm-30~32-Cil. SM?fi^650°C,^^f£;;tf^iE2. OPa, 

:y:^y<y'^v>'i^mi^x^x-h-^mxhi>o . : 
[0065] ±mxm^x^. mu±immm^M:^^WhH-34:5i - 52^^^^ 

^¥:n(DmmfiM(Dmu. mm^tTr^'to ^^mi^iov^xmu^Tf-i-it-^^ocomf^i^. x 

PS (X— ray Photoelectron Spectroscopy) tdXfTo/cd^ i|B.^t75]Kl^4i^ ^ 
i^m^^^MfCf^f^^O^^/J^M^EDX (Energy Dispersive X—ray Spectres 
copy) ^tff-^, SIMS (Secondary Ion Mass Spectrometry ).tClJ;oTt>'C#?) 

c^fc, mnmi^.is\,^x-rM>'v'>y'~iyBi^m{^x^mmmi^fc.o mmi^tcm 

m±nLi^^m^hmay.^ #t4[Him4(hmax-M)y/hmax(fQ hf{4EE?a?^ 

trofCo ^Iij^fi . i-y^^'f l^^— (MTS%I:M Nano Indenter. • XP) i^Xn 
m^:^^2^100nmX(DWmti:mi^Xh-otc(DiZ.M\^.^f4-51\ 52Xi%. 200~50 

[0066] [^1] 



17 



n 

No. 










Bill 


( m) 
\ ^ III/ 


mm 




I* 

( ;i m) 


1 


TiN 


0. 1 


Ti rAI N 

' 1 0. 45" 1 0. 55" 




2. 5 


2 




0 0 


T 1 « 1 n *S i» 

' ' 0. 35" ' 0. 6^ ' 0. 05'' 




3 


3 




0. 0 


Tin rAL cCo .Nn „ 

' ' 0. 5" ' 0. 5*^0. 1"0. 9 


> 'Sz > 


4. 5 


4 


Cr 


0. 05 


Tin aSi,, ,Cn . Nn „ 

1 lo. 9*" 0. t"0. I"0. 9 


-?< ^ > 


1. 5 


5 




0. 0 






0. 5 


6 


L 


0. 0 


T i 0. 45A 1 0. 45S i 0. D5B0. 05C0. 3N0 7 


0^ > $ > 


2. 6 


7 


Ti 


0. 005 


T i Q 4A 1 Q 5S 1 0 osMgo 05^0, 25^0. 7^0. 05 




3. 0 


8 




0 0 


' ' 0. ' 0. 55^ ' 0. OS^Qo. 05" 




5. 5 


9 


TiN 


0. 2 


T i 0. 1 0. 45S i 0. O5V0. 05^0. 2^0. B 


> >5 i> 


1. 9 


10 




0 0 


1 » 0. 45" ' D. 45*^ ' 0. 05^' 0. OS'^O, 4'»0. 6 


^ ^ 1/ 


1 5 


11 


CrN 


0 3 


Ti* ..Al* ,7n fl N 

' '0.45"'0 4S«*0 OS'-'lo 05*^0 ll^O 9 


y 4r 1/ 

S ?rt 1 ^ >* --^ 


3 0 


12 


TiN 


0 5 


TI A! 7r N fl 




9 9 


13 


T 1 N 




T i A 1 M 






14 


T i N 




T 1 AIN 






15 


T i N 

i 1 n 




T i A I ^ i N 




6 9 


16 


T i N 
1 1 ti 


n 4 


Ti Al 7n 7r N 






17 


TiN 




Ti .Af R V N 

' '0.4S'^»0. 4 B'^O, 05*0.05'' 




9 9 


18 




n 1 


Hr A 1 V N 

^'0. 25" ' 0. 7 *0. 




3 9 


19 


TiN 


\J . o 


nr Al n N 




3 0 


20 


CrN 








? 9 


21 


HrN 


VJ . Us/ 


V Al Mn N 






22 


TiN 


0 3 


V A 1 W N 




? 1 

0. 1 


23 


C.rU 

W 1 ll 




A 1 v Or r N n 

^ ' 0. 7*0. 25^' 0. 05^D. 2''0. 75'-^0. 05 




0 . 


24 


fj- 1 




A'l V Pr Ql W 

" ' D. 7^0. 2^' 0. 05^ 1 D. 05I* 


^^^^ 


9 R 


25 


or n 




' 0 65*0 2^^ 0 1*^ I 0 DS'^'^ 




J. 9 




or 


U. Uo 


A 1 U P N 

^ ' 0. 65^0.35*^0. P*0.9 






97 






A Iq. 65^0.255 io. iN 




4,3 


28 




0.0 


A I0.65V0.35N 




3. 5 


29 




0. 0 


A 1 0. eCTo 3S i D iN 




2. 9 


30 


Ti 


0. 05 


Al o.eT i o.ssSio.ofiN 


mm 


3. 0 


31 


Cr 


0. 1 


AIO.75cro.2vo.05N 


mm 


3. 0 


32 


L 


0.0 


AlD.7Cro 3N 


mm 


3. 0 


33 


Cr 


0. 05 


Alo.7Cro 3N 


mm 


3.0 


34 


Ti 


0,05 


A 1 0 eCro 3S i 0 |N 


mm 


2.9 


51 


TiN 


0. 3 


TlCesN.s 


mm, ^ > 


2. 5 


52 


TiN 


0. 3 


Tio.sAlo 5N 


mm 


3. 2 



[0067] im] 
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IKS 

(GPa) 


hmax 
(nm) 


(hmax-hf ) /hmax 


1 


26 


220 


0. 45 


2 


30 


250 


0.50 


3 


28 


400 


0. 67 


4 


30 


120 


0.55 


5 


31 


45 


0. 62 


6 


38 


250 


0. 30 


7 


33 


280 


. 0. 44 


. 8 


34 


350 


0. 65 


9 


39 


100 


0. 41 


10 


40 


!00 


0. 49 


11 


48 


250 


0. 38 


12 


36 


200 


0. 54 


13 


24 


350 


0. 25 


14 


28 


350 


0. 21 


15 


29 


350 


0 47 


16 


37 






17 


O U 




0 L'\ 

\J, *tO 


18 


35 


^ O V 


0 55 


19 


38 


280 


0 4fl 


20 


33 


?80 




21 


34 


280 


0 58 


22 


32 


280 


0 fil 


23 


35 


280 


0 28 


24 


38 


200 


0 '^l 


25 


33 


300 


0 37 


26 


34 


500 


0 55 


27 


32 


400 


0.45 


28 


32 


300 


0. 40 


29 


36 


300 


0. 38 


30 


78 


250 


0.50 


31 


69 


250 


0.38 


32 


55 


250 


0. 44 


33 


57 


250 


0. 46 


34 


37 


250 


0. 40 


51 


29 


200 


0.15 


52 


26 


250 


0. 10 



[0068] (2) mmm'^m^m . 
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[0069] [1^3] 







mmmi 


mm 


SCM435 


SCM435 


(m/min) 


300 


320 


(nun/ rev) 


0.3 


0.3 


(mm) 


2.0 


1.5 


(min) 


40 


50 



[0070] [1^4] 
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Jec rivL yJ HN 


BJI IWC VJ R'J 


1 


n 077 


n ri7 1 

U. U / 1 


2 


0 06Q 




3 


0 084 


0 081 


4 


0. 071 


0 073 


5 


0. 062 


0. 061 


6 


0. 052 


0. 049 


7 


0. 061 


0.055 


8 


0. 058 


0. 057 


9 


0.059 


0.055 


10 


0.061 


0. 052 


11 


0. 051 


0.044 


12 


0. 063 


0. 05 


13 


0. 102 


0. Ill 


14 


0. 091 


0.098 


15 


0 074 


n 071 


16 




0 Ofi7 


17 


n 071 


0 079 


18 


f\ niA 




19 


U. U/0 


(\ fill 


20 


u. Uo 1 


U, U /y 


21 


u. u/y 


U. Uo 1 


22 


U. Uo^ 


n no c 
U, Uoo 


23 




u. Uoy 


24 




u. uo 1 


25 




U, U44 


26 




U. Uo / 


27 


0 049 


0 047 


28 


0. 055 


0. 056 


29 


0. 050 


0. 052 


30 


0. 045 


0.081 


31 


0. 049 


0. 072 


32 


0. 042 


0.056 


33 


0. 038 


0.049 


34 


0. 036 


0.041 


51 


0. 234 


x\-f 


52 







[0071], . mm.(Om^. it#^ll^-e#^cD#14!Him* (hmax-hf ) /hmax^^i-«li 
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t^'^fK. mmm^hmtix\^^fc^ ^tihcD^.t:^^^. mm-34it. mnmmi^^m 

rnt->!tL. #ttIlimS(hniax-hf)/hmax;0SO. 27^'^^-fo2>^J|Sf51. 52(iv-^ 

[0072] ^niS4<D^ib. TU Cr. TiN, CrN(DV ^-rt^;i^^^?^^.^?)'^'^H1il^;i:^5l^f4« 

17. 21. 22(Oo"h. B. Mg, Ca. V. Cr. Zn, Zr(D^i>/^<tti— o^-g-tf^J|S}-fi, ^ 

[0073] ±mnm-34tmmi^i^x^mm'^m^m(Dmm^^T^fc'^sMmM^ 

. TiC. TiCN. TiSiCN. TiAlCN05"^<^V>-rK^^^?F^^Lfc^J|Sf^f^^b. ^3 

[0074] (mmm2) 

fCo ISaSilis _hfB^Jfe^i|l(Z)t^5N-2. 11, 16, 19, 32, .51, 52tm^<Dh(Dtl^fz 
o ^i^b^Sfli^:i:^5Ky/^^fflV^T, SCM440(.H :C30)(D>A:f^ttAPX^m\ 

' R 

[0075], -^^fj^^fi, mmmmSOmy^min. m^MO. 2mm/rev. , ^^ijfffi^j^ffi V^T ( 
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■ [0076] [3!g5] 





2-2 


2-11 


2-16 


sun 

2-19 


2-32 


2-51 


2-52 


mm 




mm 


IS** 2 


um 1 1 


5S*4.16 


iAn 19 


SiS#4 32 


14**51 


urn 52 






5. 600 


7, 600 


4. 900 


8500 


9. 800 


1.050 


1, 100 



[0077] ?^5i:i7ikirXoi^. 2-11, 2.-16, 2-1.9, 2-32ii,K)N-2-51. 2 

[0078] (^ssfys) 

^MS8mm(O6+jc3a^^K^/waiS^t#K10(7)j@5i!-a-:&)<^S$t^li.^ffl*b ^ 
:3i>'K5/W^#fCo l^aiifi, _hfE*Jfe^Jl<^l*i|S|-2, 11. 16v T9, 32< 51, 52tm 

mcoi^fotLfzo :Ltih^mB:^M::^^=^:^h'xji^^m^^x^ skdiKh' c60)(D^>- 

R 

[0079] Ii0^lj^#{i, §]iiJili^200inXmin, illtJO, 03inmX^, .•9]f9)i^aAd= 12m 
m, Rd^O. 2mm, ^^lJ?ft^J^fflV^-r (^T^^n-^fj^M) ^UfCo ^fc, X;g:#^(D 

[0080] [^6] 





mi 

3-2 


3-11 


3-16 


s**4 

3-19 


un 

3-32 


mi 

3-51 


3-52 


Bifi 










urn 16 


mi 1 9 


1**4 32 


K*4 51 


|3:*4 52 






145ni 


ISOtn 


140m 


230m 


165m 


21m 


28m 



[0081] ^edTF-tJl^t-s 3-11, 3-16, 3-19, 3-32tt, 1^*43-51, 3 
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[0082] (mmm4) . 

^fflV^T. TiN:40W4%. Al: 10KM%^^b^J:^1f^'^U^^t^^mrm2. 5 m m 
Sl400°CT'60^^^^-rSr<bTl#fCo ^(pcBNm^^,i^^1jniL\^X\ ISO^*&SNG 

i55c LT . ^mm^M ^^mm^^yy'^mtio mbi{4 : ±f e^jsm i . 1 1 , 
re. 19. 32. 51. 52 tmmcoh(Dt\^fc^ ^nh^m.m^M.^^mm^yy°^m^^x 

a-(Vb)^S'J^UT^:/c:o 
[0083] ^^Ij^#{±.^^ijigjgl20m/min. ^OiZ^^O. 2min. i^i90. Imm/'rev. .K 

[0084] [^7] 





4-2 


li*4 

4-11 


4-16 


lit** 
4-19 


lit** 
4-32 


4-51 


4-52 


lis 








11 


15*416 


t^n 19 


18*4 32 


15*4 51 


15*4 52 




vb 


0. 109mni 


0. OaSmm 


0. 097min 


0. 072mm 


0. 082niin 


0.325niin 





[0085] U7\^ff^-t^0\^. 1^144-2. 4-11. 4-16. 4-19. 4- 32U. 1^144-51. 4 
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■ . 
(hmax-hf)/hmax;6-iO. 2&.±0. 7^y 
(b) flj!KS<^flIJ*;6^0. 5MmiiA±15M.mi^T / 

[3] MSii. (Ti Al Si ) (O^x^O. 7. OSygO. 2)0^{l::!|^; m.U\\Lm. M 

1— X— y X y ■ • 

[4] ^— 7C*t-tt. B, Mg, Ca, V. Cr, Zn. Zr/?)>e>^ce5i¥;0^e>M^^iX?)lili^Jl±CO 

[5] flilK^fi. (Al Cr V Si ) (O^a^O. 4, GSb^O. 4:,0^c^0. 2. a + b 

1— a — b— c .a b c ' 

^0. o<a+b+c<i)c^^'fb#). i^^ib^^. ^m^tm. mi.m^\im^hmm^ti^ 

tuta^'rHliKis Tic7)^^b#), Crco^-fb^i, Ti, :s.■0«CrC9V^■^K;^)^/^)^e>1#^$i^^ 
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[9] . mm^mmmjiMi-i. Ky/u. ^^-k^/k yy^^mj-mj^^^mm^^y7\ mm 
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■ m m m 

. $rhmax.?grS^^^^(7)|fLjAi^j^^(JEJa-^$)^hfi:-fSir#. (hmax-hf)/hmax;6^0. 2 
JiiiO. 7J^JIT. (b) mnm(^mm-b^^O. SMm^-HlSMm-eJlTs (c) :^7><'>^7^^^7"-v'3V 
&t-J;55^$;6520GPaJiJl±80GPaiiiTc -. \ . . 
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